Receptor preferences between visual or tactual stimuli were measured in schizophrenic and normal children. 4 pairs of standardized choice situations between visual or tactual stimuli were used, with the time of engagement with either stimulus constituting the preference measure. Schizophrenic children between the ages of 7 and 9 were compared with same aged normal children. A group of retardates were used for MA control. Schizophrenics were significantly lower in visual preference than the same aged normals, and an age trend for increased visual preference was found in the normal sample. Retardates showed greater visual preference than schizophrenics of comparable MA. Some implications for theory of schizophrenia were discussed.
Werner's (1957) discussion of development from fusion to differentiation. On the empirical side, a few studies suggest development from touch to vision. Renshaw et al. (1930) found younger children to be more accurate in tactual-kinesthetic localization than they were in visual localization, while the pattern was reversed in older children. Zaporozhets (1961) reported that exploration of novel situations by young children changed from tactual to visual modalities with age. Tarakanov and Zinchenke (1960) reported better recall after tactual than after visual exploration in young children. The above literature suggests that, in normal development, a progressive shift from near receptor preference (touch) to distance receptor preference (vision) occurs with increasing maturity.
Various theories of childhood schizophrenia (Ekstein, Bryant, & Friedman, 1958) emphasize that such children display regression or lag in certain developmental functions. Clinical observations from several sources (Goldfarb, 1956 (Goldfarb, , 1961 Mahler, 1952; Schopler, 1965) suggest that schizophrenic children make poor use of their visual and auditory acuity, while they make excessive use of touch, taste, and smell for orienting to their environment. In fact, some recent therapeutic efforts have been oriented primarily to tactual contact with such children (Des Lauriers, 1962; Schopler, 1962; Waal, 1955) . In view of these observations, it may be hypothesized that schizophrenic children will show the type of receptor preferences typically associated 
M
Age range (yrs. & mos.) 5-6 to 6-5 6-6 to 7-5 7-6 to 8-5 8-6 to 9-5 7-10 10-2 with normal children of a younger age level. If the hypothesized differences between normal and schizophrenic children occur, they may be a function of schizophrenic factors or a function of the schizophrenics' lower MA.
The present study was carried out to investigate whether empirical support could be found for the hypothesized receptor preferences of normal and schizophrenic children when the effects of MA were controlled, METHOD Subjects Schizophrenic sample. The 30 children in this sample, see Table 1 , had in common the diagnostic label of schizophrenic or psychotic, as recorded in their clinic charts, according to psychiatric or psychological judgment. IQ scores ranged from SO to 129 and were obtained from either the WISC or Stanford-Binet Form L. None of these children had any gross defects in visual acuity according to observations of staff members responsible for their care.
Normal sample. The normal group consisted of 90 children, 47 boys and 43 girls, drawn from nursery groups and the first four grades of the University of Chicago Lab school. Ten children were drawn randomly from each of the seven grade divisions (two nursery groups, kindergarten, and the first four grades). An additional 20 Ss were selected from the second and third grade because the greatest number of schizophrenics available for comparison were in this age range. Individual IQ scores were not available for children in the first four grades. Based on subsequent grades, mean IQs for this group were in the superior range, and the children came primarily from professional families.
Retarded sample. By comparing a group of mentally retarded children of MA similar to that of the schizophrenics, the effects of both MA and schizophrenic factors could be evaluated. From a school for educable retarded boys, a group of IS Ss were selected, diagnosed as nonspecific, familial types of retardates by the school's testing staff. As shown in Table 1 , the children in this group had MAs comparable to those of the schizophrenic group. MAs were computed from IQ scores on the Binet Test Form L M.
Procedures
Four standardized situations were developed to permit a comparison between the child's interest in stimuli yielding to tactual exploration and his interest in stimuli yielding to visual exploration. Because schizophrenic children tend to follow verbal instructions poorly, if at all, the tests were designed for minimal reliance on verbal instructions. The four preference situations are described below.
The Slides Test. In this test the visual instrument consisted of a Kodak Carousel slide projector, encased in a masonite box, set to change slides automatically at 20-second intervals. In order for the color slides to be projected on a 2 X 3 foot screen, a switch had to be pressed which in turn opened the necessary shutter. The slides were colored pictures either of animals or scenery; they excluded any human figure so that avoidance of human beings would not be confounded with visual avoidance. The tactual component for this situation consisted of a vibrator enclosed in a grey 12 X S X 4 inch plywood box. When a lever on the box was pressed a moderate hand vibration was produced. The visual and tactual components were so situated in the testing room that they were not accessible simultaneously. The child was introduced to each component in alternated order with the directions "Here are two things for you to play with. When you push this button you see a picture on the screen. Try it!" (One picture change was shown.) "If you push this button you will feel it in your hand. Try it!" If the child showed reluctance to push either button, E demonstrated first with his hand and then, if necessary, with the child's hand. The child was then taken to a point equidistant from both switches and was told that he could try both until the game was over and was asked which he wanted to do first. In the event a child remained with his first choice for 5 minutes, he was directed to the alternate possibility with the qualification that he could continue with either one thereafter, for as long as he wished. The maximum length of time allotted to both components of this test was 12 minutes and was used only by a few children. Both slide and vibrator were connected to time clocks which recorded the length of time each switch was closed.
The Kaleidoscope Test, For this procedure the visual-tactual choice was between a kaleidoscope and a piece of dark-hued putty, selected to resist the forming of different shapes but to yield primarily to exploration of its texture. The kaleidoscope was demonstrated when unfamiliar to the child. The order of presenting either kaleidoscope or putty first was alternated between 5s. As with the previous procedure, if the child stayed with the first stimulus for S minutes, he was interrupted and given the other one. He was timed on his exploration of each component and could terminate his exploration whenever he wished, up to a maximum of 10 minutes for this test.
The mocks Test. The child was feated at. a table on which 20 blocks had been randomly placed, all within his reach. These blocks consisted of 2 sets of 2i-inch wooden cubes, 10 in each set. One set of 10 blocks was covered with different color designs and pictures but was of uniform texture. The second set, on the other hand, was covered with different textures, such as fur and sandpaper, but with minimal variation in color. The child was told that he might inspect these blocks in any way he wished until told that time was up. This exploratory situation offered observational measures of his interest in the various blocks. The rating of these observations were to be made according to the mode of exploration. Thus, when a child explored the texture blocks visually, by turning them, this was timed for visual interest. If, on the other hand, he explored a color block by feeling or rubbing, this was scored as tactual time. Coordinated activity, such as building, was scored equally for touch and vision. Three minutes were allotted to the exploration of these blocks.
The Disc Test. For the visual component, seven toy animals about 10 inches long were mounted on a disc of 30-inch diameter which was rotated by a motor at one RPM. The disc was enclosed in a 32 X 32 inch black box with two openings lighted by a 40-watt bulb, through which the rotating toy animals could be observed. Two black curtains were placed so that the figures could only be seen when the observer stood in front. The disc apparatus was placed against the wall on a table, wherp it could not be reached by a child from the floor. The tactual component of this test was a 72 X 14 X 14 inch enclosed, plywood box, divided into five compartments. Each compartment was accessible through an opening with cloth sleeves to prevent visual inspection. A toy animal similar to the ones on the disc was fastened to the bottom of each compartment. The child was introduced to this situation with the following explanation: "Here are two things. You can watch those toy animals go around, or you can feel the toys in the box with your hands." If he was reluctant, £ demonstrated with his own hand. The order of introducing the visual or tactual components first was alternated between Ss. After this introduction the child was taken to a point in the room equidistant from both components. He was reminded that he could explore either one until the game was over. The child's exploration of each component was timed. If he spent S minutes on one without moving away, E suggested that he try the other one and return whenever he wished. This was done in case the child did not understand or remember directions, or in case he perseverated on one stimulus. The S could then engage himself with either stimulus until he wished to stop. The maximum time of 10 minutes for this test was used by only a few children.
RESULTS
The data for this study were collected on four tasks and included two kinds of measures:
3 (a) the absolute length of time S remained engaged with either visual or tactual stimuli on each of the four procedures; (b) the proportion of time 5 remained engaged with the visual or tactual stimulus on each procedure. The proportion is expressed as percentage of visual time in the following analysis.
Age Trends for Normal Children
With the normal groups an analysis of variance was made between boys and girls for total time spent on all four procedures (F = 2.31, and 1/89 df, p > .10) and also the total percentage visual time on all four procedures (7? =1.86, 1/89 df, P>.IQ). Although girls tended to score higher than boys, this difference was not significant. Hence boys and girls were not separated for the age-trend analysis.
Figures 1 and 2 include the normal age trends on all four procedures. Figure 1 shows that the older children spent more absolute visual time than did the 8 The questions investigated in this study were primarily concerned with the proportion of time the subject chose to spend on each test with either modality. These mean percentages are summarized in Figure 2 . However, if only the proportion measure were used, the changes shown in Figure 2 could be due to a decrease in absolute tactual time only, or an increase in absolute visual time. Although the two measures are not independent they are both included to show what trends in absolute time Figure 1 made for the changes in the proportion of visual time. younger children. There was, however, no age difference for tactual time spent. Figure 2 shows that the proportion of visual time spent is greater for the older children than for the younger. The significance of these age trends was evaluated using a computer programed regression analysis.* The correlation between the total percentage visual time and age over all four tests was .30 (89 dj, p < .005). Similarly the correlations between age and absolute time spent on all four tests was .35 (89 dj, p < .0005). There was no significant correlation between absolute tactual time and age. These trends, summarizing tactual and visual interest on all four procedures show that length of visual interest increased with age. Although length of tactual interest did not decrease with age, the proportion of tactual time decreased.
A similar regression analysis was performed for each of the four tests separately. On the Slide Test, the older normal children spent more time looking at slides than did the younger, (r = .38, 89 dj, p < .0001). There * The computer program was derived from Sterling and Pollack (1963) and is described in Schopler (1964) . It was noteworthy that most children spent more time on the slides than on the vibrator, while conversely on the Kaleidoscope Test more absolute time was spent on the putty than on the kaleidoscope. Even without inherent equivalence of interest in the two sets of visual and tactual stimuli, the trend for increased visual preferences was clearly present in both tests. On the Blocks Test the age trend for visual exploration was (r = .22, 89 dj, p < .05), and there was no significant trend for tactual time. There was no age trend on the Disc Test.
Comparison between Normal and Schizophrenic Children
For the schizophrenic children no significant differences were found on total preference scores either between sexes or between in-patients and out-patients. Hence they were combined in the computer program. For those measures in which the regression analysis had revealed an age trend for the normals, the age factor was controlled through the computation of a C-score for each schizophrenic 5. Note.-In the computer program when the mean standard score is positive it indicates the schizophrenics had a lower raw score than the normals. When it is negative, it indicates a higher raw score for the schizophrenics.
This C-score consisted of the best estimate of the mean scores obtained by a given normal age group, minus the observed score of each schizophrenic 5 in that age group, divided by the standard error of the normals' scores about their mean. Thus each schizophrenic S was compared with the same-aged normal children. The difference between schizophrenic and normal children is shown in Figures 1  and 2 , and summarized in Table 2 . This table shows that the C-scores of the schizophrenics were significantly lower than those of the same-aged normal group, on all visual measures. This confirmed the expectation that schizophrenic children will show less visual preference than same-aged normal children. The last column in Table 2 shows that the schizophrenic children did not spend more absolute time on tactual exploration than did the normals, underscoring the differences found between the two groups on all the visual measures.
Comparison of Schizophrenics with Retardates
The above differences between schizophrenics and normals were obtained with chronological age controlled. This left MA uncontrolled, and lower for the schizophrenics than the normals. To determine the effect of MA on preference for visual and tactual receptors, a group of retarded boys was compared with a group of younger boys, selected for their similarity in MA. Table 3 shows that the retardates spent more time on both visual and tactual measures for all four procedures than did the normal children of the same MA range. However, the differences were significant on three visual measures only-that is, on absolute time spent on kaleidoscope, on percentage of time spent with kaleidoscope, and on absolute time spent with the slides. Since the retardates showed as much or more visual preference than a normal group of younger children of similar MA, it would suggest that a lower IQ, also present in the schizophrenics, did not in itself account for the weaker visual preference of the schizophrenics.
The retardate boys were compared with schizophrenic boys of comparable MA (see Table 4 ). The retardates had a mean MA of 6-7, in a range from 5-5 to 8-5, while the schizophrenic boys had a mean MA of 6-9 in a range from 3-1 to 10-0. From the similarities between retardates and normals, it was to be expected that schizophrenics would have lower visual scores than retardates with similar MA. Table 4 shows that the schizophrenics had consistently lower visual scores than retardates, but they were not different from each other on tactual scores.
The comparative effect of MA on the receptor preferences was also examined by •comparing the correlation coefficients between MA and the receptor measures. These findings are reported in greater detail elsewhere (Schopler, 1964) . The schizophrenics showed a positive r between visual measures and MA on 8 out of 10 measures, while for the retardates 5 out of these 10 showed a negative correlation. For the schizophrenics r was negative between MA and 3 out of 4 tactual measures while the retardates showed a positive correlation on 3 out of these 4. These differences, discussed below, may suggest a qualitatively different use of the same sense modality by the two groups.
DISCUSSION
The results supported the expectation that normal children will show a developmental tendency for increased visual preference with increased age. These age trends were significant although there was considerable variance among the mean preference scores, especially in the older end of the age range. This increasing variance of visual scores in the older children may be the beginning of a downward trend in visual preference as the child approaches adolescence. The most striking increase in visual interest occurred between the age of 3 to 6. It may be anticipated that on further study an even steeper portion of the visual interest growth curve may be associated with the first 3 years not covered by this study.
The expected decrease in tactual time with increased age was not supported by the findings. While there was an age trend for absolute visual time, there was none for absolute tactual time. This meant that the age trend for the increase in percentage of visual time was due to the increase in absolute visual time. These findings may be interpreted to mean that when exploring a new situation, as in this experiment, the younger child spends less time on that exploration than does the older child, and a greater proportion of this exploratory time is tactual than is the case for the older child.
The lack of age trend on absolute tactual time may also be a function of the procedures used. While this study was intended to elicit active exploration in both visual and tactual modalities, the distinction between active and passive touch (Gibson, 1962) could not be adequately measured on the tests used. Schachtel (19S9) has suggested a developmental shift from autocentric (sense-oriented) touch to allocentric (object-oriented) touch; while Ukhtomski (1961) has distinguished between defensive touch via pain receptors and active touch, via tactile receptors. If this distinction were tested in further research, an increase in age could reveal an increase in the proportion of active or allocentric touch, and a decrese in defensive or autocentric touch.
The expectation that schizophrenic children will express less visual preference than normal children of the same age was supported by the findings, thus also confirming Goldfarb's (1956 Goldfarb's ( , 1961 receptor hypothesis. There had been no age trend for absolute tactual time spent by normal children and there was no significant difference between schizophrenics and normals on these measures. However, the schizophrenic children may be using visual avoidance to ward off awareness of anxiety in the higher cortical centers involving the visual distance receptors. Shakow (1963) has advanced a theory of schizophrenia, based on findings with adult patients, in which appropriate understanding is interfered with by awareness of irrelevant details. These processes of disordered thinking in adults may be reflected in the receptor deviations of schizophrenic children. Such children who do not make normal use of their visual distance receptors may persist with a greater proportion of irrelevant, sense-oriented, tactual near receptor exploration.
An intriguing finding was the negative correlation between visual preference and MA in the retardates and their positive correlation between tactual preference and MA. The schizophrenics, on the other hand showed converse association between MA and preference in these two modalities. This trend needs further study and replication with a larger sample. However, it suggests the hypothesis that the retardates used the tactual modality for active exploration while the schizophrenics used it with a passive sense orientation. In the visual modality, the retardates may be less active while the more limited visual interest of the schizophrenics may be more active.
Perhaps one of the most important differences between educable retardates and schizophrenics is in their social behavior. Schizophrenic children tend to be more disrupted (excessively avoiding and demanding) in their personal relationships than the more often friendly retarded children. The two major findings of this study, that is, that an increase in preference for certain visual exploration occurs with age and that schizophrenic children show less such visual preference than normal children of the same age, suggest that a correlation may exist between the development of visual preference in children and their development of interpersonal relations.
